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Abstract: [ Objective] The interaction mechanism between intensive land use and new-type urbanization was
determined in order to provide a reference for regional high quality development. [ Methods] We qualitatively
analyzed the interaction mechanism between the “resource-asset-capital” attribute of intensive land use and
the “scale-agglomeration-dividend-wealth” effect of new-type urbanization, and set up an evaluation index

system. We used survey data from 14 cities in Guangxi Zhuang Autonomous Region from 2003 to 2020 to
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quantitatively evaluate the development status of two cities by using an entropy method, a coupling coordination
model, and a fuzzy comprehensive evaluation method. The panel vector autoregressive (PVAR) model was
used to empirically analyze the interaction between the two cities as well. [ Results] @ Intensive land use in
Guangxi was dominated by resource (0.388) and asset (0.541) intensiveness, and the average composite index
increased from 0.104 to 0.318. New-type urbanization was dominated by the scale effect (0.470) and the
dividend effect (0.306). The average composite index increased from 0.184 to 0.425. @ The coupling
coordination degree between intensive land use and new-type urbanization increased from 0.367 to 0.600, and
the coupling coordination state showed a good evolution trend of “mild imbalance-near imbalance-low
coupling coordination-major coupling coordination”. However, the development of each municipal unit was
quite different. @ According to the PVAR model results, there was a significant interaction between
new-type urbanization and intensive land use. However, the influence of intensive land use level on new-type
urbanization level was greater (47.11%) than that of new-type urbanization level on intensive land use level
(35.05%). [Conclusion| Compared with new-type urbanization, the “resource-asset-capital” attribute of
intensive land use belonged to the category of productivity. Compared with intensive land use, the “scale-
agglomeration-dividend-wealth” effect of new-type urbanization belonged to the category of production relationship.
There was an unequal interaction relationship between new-type urbanization and intensive land use.

Keywords: intensive land use; new-type urbanization; PVAR model; interaction; spatiotemporal cone theory
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Fig.1 Connotation and combination mechanism of land intensive use and urbanization
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Fig.2 Space-time dialectical mechanism of land intensive use and new urbanization
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Table 1 Evaluation index system of land intensive use and new urbanization
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Fig.3

The comprehensive level of land intensive use and new urbanization in Guangxi
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Fig.4 The coupling coordination types of land intensive

use level and new urbanization in Guangxi
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Table 3 Coupling coordination degree results of cities in Guangxi

O TEMOIUEW ST P SUET BT Wb BN ORI OMIMT mTTT O BONT T Bk
2003 0.341  0.384  0.323 0.306 0.367 0.430 0.343 0.311 0.305 0.430 0.465 0.324 0.342 0.403
2004 0.345  0.390  0.325 0.314 0.384 0.425 0.356 0.318 0.312 0.442 0.467 0.323 0.349 0.412
2005 0.504  0.402  0.322 0.322 0.396 0.425 0.356 0.312 0.326 0.444 0.482 0.350 0.351 0.419
2006 0.368  0.424  0.339 0.333 0.409 0.458 0.362 0.349 0.334 0.461 0.503 0.359 0.369 0.442
2007 0.376  0.465  0.353 0.361 0.422 0.456 0.378 0.331 0.357 0.471 0.513 0.380 0.381 0.453
2008 0.388  0.513  0.369 0.384 0.442 0.476 0.349 0.340 0.367 0.494 0.543 0.389 0.393 0.462
2009 0.400  0.499  0.386 0.416 0.464 0.482 0.406 0.350 0.387 0.513 0.565 0.422 0.416 0.489
2010 0.412  0.531  0.394 0.436 0.481 0.499 0.404 0.379 0.406 0.537 0.598 0.442 0.430 0.518
2011 0.560  0.571  0.397 0.469 0.476 0.516 0.425 0.397 0.435 0.542 0.659 0.459 0.467 0.541
2012 0.447  0.607  0.426 0.484 0.497 0.527 0.411 0.407 0.447 0.570 0.689 0.472 0.483 0.558
2013 0.454  0.620  0.444 0.489 0.520 0.547 0.431 0.424 0.460 0.585 0.676 0.485 0.502 0.575
2014 0.478  0.639  0.458 0.499 0.535 0.562 0.454 0.439 0.472 0.613 0.705 0.504 0.526 0.611
2015 0.488  0.639  0.472 0.518 0.556 0.570 0.469 0.458 0.480 0.630 0.733 0.518 0.542 0.624
2016 0.515  0.660  0.470 0.536 0.570 0.589 0.481 0.461 0.481 0.648 0.757 0.540 0.552 0.625
2017 0.509  0.693  0.491 0.540 0.588 0.604 0.476 0.475 0.486 0.676 0.781 0.544 0.566 0.657
2018 0.512  0.702  0.502 0.540 0.606 0.601 0.489 0.486 0.496 0.674 0.756 0.559 0.563 0.681
2019 0.531  0.705  0.516 0.567 0.620 0.614 0.517 0.501 0.514 0.695 0.780 0.572 0.582 0.689
2020 0.628  0.714  0.541 0.660 0.530 0.600 0.416 0.457 0.448 0.755 0.803 0.554 0.562 0.681

3.3 PVAREBZERELHR

3.3.1 #Emsit AUMWBILZE SRR IESN
0.31, FpiEZE N 011 B KAE R fe/MERY 5.5 £, T
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B2 /MA Y 8.86 %,

3.3.2  FAAEA KR FIH IPS(2003)LLC
(2002) F1 Ht(1999) 3 F A 56 5 ¥ 43 301 %of 3 24 38 B b
(urban_ev) 1 1 M 8 29 F| FH] 25 A #8 £ (land _iw) #E47
NIRRT B (GR 4) . TE R AR A 36 i SR Al L, X AR

4T Kao(1999) . Pedroni(1999,2004) fil Westerlund
(2005) PIpBEKG 06, 25 S22 BH urban_ev F land _iu & &
FFTEEE LR (K D),

3.3.3 WE MrAA S KA AR R MBIC, MAIC
1 MQIC fy 3 Fifi B EN 2 S Ui s B ECh 1 By
(F6),

3.3.4 RBREZAXAARXZERE N THIE LHELFH
K- 5558 B AR A KSR AR PR R RS 22K
PR RHATH I 25 R R B PR KRR GR D,
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Table 4 Panel unit root test results of land intensive use and new urbanization composite index
o 38 J5 vk AR 15 urban_ev land_iu
IPS(2003) T A H ) T A AT X 17 ) e ) A 2 A S R Y (HL ) —2.280 6" " —2.988 8" ""
LLC(2002) AT A H ) T AT AR TR %o 10 ) e ) A 2 A S AR Y (HL) 2.038 97~ —5.191 7"~
Ht(1999) THT AR T £ ST A 48T B 1 ) 5 3 P R i (H) —3.277 27" —10.512 3" "

@ 7% % 7 % x PR IRFE 10%6,5% 5 1% 19 8 K7 1 W3 @& h B M B K 58 (1) 4831 & s © h_urban_ev il h_land_iu 43 3
FR urban_ev Al land_iu Z3d Helmert 284 (19725 55 51 s L R M AR & 195 — . T IH .

x5 THEAFAMPFRHEL

SEREHNEERMERGBER

Table 5 Panel cointegration test results of land intensive use and new urbanization composite index

K 395 1 AR TR 5 urban_ev 1 land_iu R 46 5 R

Kao(1999) iR AFEDE IR (HD —2.073 07" i 446 J AR 1
Pedroni(1999,2004) iR A R AFEEDE R (HD —3.995 4" " 0 448 J AR 1
Westerlund(2005) BT A ARAE e X R (H) —2.517 5" " 0 48 ) AR

Fo6 THEAFAMMBEEALESIEHMN PVAR
BB 5 M BOR
Table 6 Selection of lag order of PVAR model for intensive

land use and new urbanization comprehensive index

i e B A MBIC MAIC MQIC
1 —55.072 8~ —16.624 8~ —32.211 0°
2 —33.986 9 —8.354 8 —18.745 7
3 —17.271 8 —4.455 8 —9.651 2

TE: % PFRRE MAIC, MBIC, MQIC #fi: W] By % B A B A 4 J5
%
x7 IHEAMNAMTRBELESERDN

Table 7 Granger causality test of land intensive use and

new urbanization composite index

JE R H, F {8 Zit

urban_ev AN/ land_iu A A 14.500 0° *~ s H,
land_iu A& urban_ev KA 15.739 0° *~ s H,
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Table 8 GMM estimation results of land intensive use and

new urbanization composite index

- h_urban_ev h_land_iu
fife T2 o " "
3 Z fH E Z A8
L.h_urban_ev 0.590 9" " 6.43 0.388 9" " 3.81
L.h_land_iu 0.353 4" 3.97 0.623 2" " 5.60
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Fig.5 Unit circle test of land intensive use and

new urbanization composite index
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Fig.6 Impulse response of land intensive use and new urbanization composite index

R IHMEAFNANHFEBHEAGESERNA EZSR
Table 9 Variance decomposition of land intensive use and

new urbanization composite index

SBIL| urban_ev A8 & land_iu 78 &

W% urban_ev land_iu urban_ev land_iu
1 1.000 0 0.000 0 0.000 2 0.999 8
2 0.893 0 0.107 0 0.074 2 0.925 8
4 0.732 6 0.267 4 0.191 7 0.808 3
6 0.655 3 0.344 7 0.250 8 0.749 2
8 0.612 4 0.387 6 0.284 2 0.715 8
10 0.585 4 0.414 6 0.305 5 0.694 5
12 0.566 8 0.433 2 0.320 2 0.679 8
14 0.553 4 0.446 6 0.330 9 0.669 1
16 0.543 2 0.456 8 0.339 1 0.660 9
18 0.535 3 0.464 7 0.345 4 0.654 6
20 0.528 9 0.471 1 0.350 5 0.649 5

- M AR 2R A A RE 8 At 1 1 3 AR 7 g oK P Y
Py L RE S TE RO AR B bR U R i A i e, —
D3 T T PG AR S 0 RO A b R A I AR B g B 5K
it 1 RE AR b B R TR R B R - R R
T M 0 IR A R R TR A A 2 S
TAAE TR DX PA A L 412 5T et s s v A T TR i AL
W AR T AR PR . AR TR T R

AL, S AR TR A R L E AR S s
RS H S AE T R PR e R DL KA
I3 HEBh 2 AATTE A5 2 8 SR BT R A R 5 =X E AR 4 )
R . 53— T b M AR 2 R AN AR R
AL R T 2 R R R IR R
S NATTAE 7 A 3 I AR SR BT A R
At v fe L AT RS 1 R AR A%, b SR 9 R 1
CHEUR BB AR R M G B AN B A A R
R EEIRS) S, HIL KT BB BR R F , B 25 1H
B H AR BEIR A 7= 1K B T o 0 g i 0 7 7 R
1 v I R
(2) J7V R HL AR AR 32Z A 5 152w AR B
551 99.98% N REEIEE 20 A 64.95% , B LR
A A i B 24 R ) 2 e R R P A 1 30T % TG R i
EFENES 20 WIE9 35.05 %0, Ja AR RERT X AR . U
- A R KT 1 AR S — R E B AR T A B
P ABT P HE 3, ] st 307 80 0 A b T - Wb 4 29 R & S A
—E W EAE T AR AR A 3555 .
B R Y A A Dy T R AL SRR R
F R . AR TG SR R R T AT Y B B



194 K = O

543

ZLFI] 3 0 3] 1 b B 249 1) 450 3580RE Xof A B i 400 P o 7Y
SR X - M B 2 M A STHROK P 858 . — DT, )T
VG J T ST ) PG R R K Tk X, 22 5 R A s R K
MG o AR\l — oK — 3 B A RS R
L S e o 500 A S M 55 IR 1, 1 — 2P R T AT
T A2 7 S B R RIS MR W) i B R L Gl T 7
W ST ENY R R, ST m,
MR R AR A o A R T R R DX e R A B
By I3 A 2 BT IR S 1] S S B B R R R R
FEE AN BRI B G AR W ARl
R B AL 0 S Ak B 4B R R AL
B2 T L B AR A, FRITTT PG SR AR
U ARLAE AN ZL A 4007 Sy 3 A SR AN 9 AN I =5 R
OV AN L BRI EA BB S K R A
TEANTE I3 AN VA 1 1) AL 3l B AL 7 = B A K- £
A PR JEE | ™ R SCR I TR R TR A i A
7 T 4 0T R ARG 0 =2z il B 24 ) DA A 41 T 3 i
R 7 LI A A T v 0 2 7 G 2R TR R A RE B
JO7 - i 5 29 0 0 e B R

4 e

4.1 &

- Hin A 24 1) R 7R I B A e R TR R AR
2oVt 2 i A R R Y S, R U A A
GV ERFFEL L ERNE RS, AXNE
FIFNAE =56 R AR BRMT T 1 b S 29 0] FH R 28 3
i B8 3¢ HHL L I i T 41 Al BCHE Fi PVAR
BERVHEAT 1 52U 3 B . (HABFRWAAEA L, O
WA BT 4 BT iR b b AR AR I BRI
AR Jegy M A X T A B A ok 1 )R T AR 7 D W L i A
bR A s e S R AW | R IV 1 D0 e o
LI HIR UL T A4 77 O R IEWE , X A8 1 H |8 %
A2EHE RS % N B H KRNI R i RE
AfFiE— R G A, @30 BRI B B A
PEAE 24 gt 1 M 29 R T8 bR &R DU I L A 77 0
K. DI BRIV R0 £ ) 45507 A S i A I
AR IR R DR B AE P X R B . T8 AR AE
Z @ M) B, 46 A5 U 1 JE I ) A R A SR S IR
SCH R A AR UH 8 3 B SRR AR bR 0 Ry
G HBR AP A TR, 45 br PR A 9 e AE
A0, NCEL JE PVAR SR AL #E AH X 35 45 | 58 1 4
(N A e N N TR /K A N 2 N o S
MBI AW R 7E R A
P O ST B 11 165 2 N o N R I S - V4
i PR 1S T - b R P e HE RN A 2SR 3 S AR bR E AT

S . QA SCOX S B 5T L UE 43 AT T 00 4R
E IR ] BRI A it — 20 R G Ak, T AR 20 R
FHAE 7 3 R BB 2R 777 O 3R 2 A X 2 O 1 AR
AR MEG H— 25 58 36 DL AT B, PVAR B A2
JER /NIRRT A R [ e < (5120
ARG IR AR T S0UE LB DU R 1 B 2 B A T
Ja g T KR sT . OB R 5458 M) X5
S 5 W IS S R A ST, SO ARV 1)
T J5 22 P 4 JORE AR BT 5 8, BRI AR
PR VG S Ml XA T JE X e gk e AT SRR R

AR SCHE DA #EI I AR 29 I R IR S R
FLELVAESAINT i fb A AR A LB T
VLR A0 A VL Sl A A8 A2 3R BB A By 60 1 T
BIRAT B VEVT R O P B A A5 B I 0 4 3k 4 i 25
BRSO TR S AT AE B A IRl
e . DB BB AL & RS OR B, B LR 6 %
O BV — L /N I B /INVERL e s /N TR TS
B RS E R IR R — R — T T A 2
B FE R S A k24 v $ w8 R B 30 — A 1  R
WAL L. DA - b AR 24 5 T R IR B Ak 1 5 E
KRKA BV 4 o 417, ) Sk Ak 20 A oy i 3
EERL 75 LA [ A )RR R A BIPE S
ST 108 R A s YKV X B R R R A S A
KR A 7= 1 K o LA S B0 15 B B AR o A
Fhgs 3 SO S P 1 B4 B 5
42 4 it

(1) T4 -+ i 46 24 1) FH DLW 8 M R % 7 o 45 24
RV BE AR MR R T 1Y R
- A 2R B B R AN B3, AR R A =
IOV e LA R Ak B2 R B 2 3 Ak DL R ASE 28 iy
LR RN Sy 3, 5 A0 25 R 4 60, 0 & 20007 1 AN
TR LA KT AL TR B

(2) J7V8 - M A2 29 R 5 0 AR Ik B Ak =2 R 2
b A 249 ) R SR B AL T ) R R A R L
BV FRE A U I8 B B AR 38 S 1 fa B R A IR
AR O W O R — S SRR A B A — )
B PR B 1) G A A RS TR A I R Y kR D R 2
SR,

(3) 78 WAL 5 + 4 20 R FH I &2 B 6 &R
w24 R A 3 AKOT R  RR R AR AR T e R
) ik B 3 5 Ve 5 R WA NS - i 4 2 R P A A R
B Z AR AR B S HARIE O R R — 2 Y
B2 WA b R AR 7= 0 7K OT ke s B B 4 B Ak A
PR R T TR A A P O R RER T+
b R FH AR 7 1 KT D B



K Bk A5 I S HE AR AR T b A 2 TS R R R A 5 RO

[1]

[2]

[3]

[4]

(5]

L6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[ & % X # ]

Dahms F A. “Dying villages”, “counterurbanization”
and the urban field: A Canadian perspective [J]. Jour-
nal of Rural Studies, 1995,11(1):21-33.

Kottmeier C, Biegert C, Corsmeier U. Effects of urban
land use on surface temperature in berlin: Case study
[JJ. Journal of Urban Planning and Development,
2007,133(2) :128-137.

Gill S E, Handley ] F, Ennos A R, et al. Characterising
the urban environment of UK cities and towns: A tem-
plate for landscape planning [ J]. Landscape and Urban
Planning, 2008,87(3):210-222.

Louw E. Land assembly for urban transformation: The
case of ‘s-Hertogenbosch in the Netherlands [J]. Land
Use Policy, 2008.25(1) :69-80.

Gabriel S A, Faria ] A, Moglen G E. A multiobjective
optimization approach to smart growth in land develop-
ment [ J]. Socio-Economic Planning Sciences. 2006, 40
(3):212-248.

Chen Ruishan, Ye Chao, Cai Yunlong, et al. The im-
pact of rural out-migration on land use transition in
China: Past, present and trend [J]. Land Use Policy,
2014,40:101-110.

Dou Yi, Luo Xiao. Dong Liang, et al. An empirical
study on transit-oriented low-carbon urban land use
planning: Exploratory Spatial Data Analysis (ESDA)
on Shanghai, China [J]. Habitat International, 2016,
53:379-389.

Peng Chong, Song Malin, Han Feng. Urban economic
structure, technological externalities, and intensive land
use in China [J]. Journal of Cleaner Production, 2017,
152:47-62.

W2 i R 45 v R €0 0 A b T8 7 T
I A L) ] b FE 2 4 2019, 74(4) :633-647.
b3l e o B B N S 0 e AR IR (1 3
M. 2017(10):128-133.

INPZE X A A e v R 3 0 P AR A RCR 1 28
] 43 S A7 (0] 2 0 i 3, 2012, 32(6) :46-52,

XV & E AR SR L ERARAOLB S S
2535 ,2016(3) :13-17.

IR, BRGEHE S SO R R b E ST+ b
WAL AR MR AN SN T]. &3 L, 2015,
35(8):178-183.

PR, 22 0 00 Al e L S5 ST e b ) R A Ko AL
fefsbr e 5 R EHA LT EAR R IES X,
2021,42(3):67-75.

TR SR 4 5L SF L0 T R T AR R T BT IR
AL S b b B 29 ) ] e 98 BE 43 A L. thE S ol 3 A 5
2018,27(2) :65-75.

W °F, Qiu Robin, X j=. 1 b 5 29 ) F1 5 3 Ak 0 94
KRV B B 15 R 12 Wi [T ). 4 b BLA 2% 4, 2020, 51

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

(6):138-151.

PP B AR - 4 2 0 TS 3T A AR AR T
S LA e [ = R T R S L) ). 3t PR AT 5T, 2016, 35
(11):2105-2115.

PREE . F 8 . BTG L 55 5t B T IR B A B R 5 kM A
R AR L) M ERFL 24,2019, 44(9) 1 2944-2954.

W e % T TR I AL 5 A b R 24 ) 1 I s A R G R
LI A B Al %808 5 X 4, 2020, 41(10) :109-114.
Cheng Xin, Shao Hua. Li Yang., et al. Urban land in-
tensive use evaluation study based on nighttime light:
A case study of the Yangtze River economic belt [J].
Sustainability, 2019,11(3):675.

ARAEBEIR « R, 2009, 8 B L S 2 DU T R 4k L
A5 1 b B 249 R0 F o 743 AT L. op B A0l B R 5 X R
2020,41(4) :52-59.

M SR A OB B b S AR 2 R T A ALY
SYHT: E T PVAR BB 50 30 #4525 3R [ .
IR T 1), 2020(7) £ 11-20.

S i 1B R 2R I B AR b B 2 ) A L SONE A3 T s A
TCEE ST AR Y B[ D R KRB L KA L 2021,
Wt S HE OGS AT T LT ] A A MR, 2017, 31
(4):22-32.

I I S G T R M BT IR B AR LG )
PR LA 0 e X S 1 L ] 9% 2 B, 2011(1) :63-71.
AR5 X T T R I Ak A TR AL T 2 PR R B
B W [T X R B PR . 2022(3) :57-65.

JEl IGE bR, - i 24 B 29 ) R 8% 4k 5 4k B2 Sy A L) . [
+4,2021(10) : 32-34.

TR 7. VG T 20 45 7 R A B A 1 i L O A R A s BT
FE A R EE B (I B L 1T N R 222 i GE 2 F)
2R 5 2022,21(2) :103-114.

SEBE TR /N L A8 I8 i 3T A0 T s 5 T Y 2 SR 2 )
WK E 5 5QOE MBI AL . L ifg 98 A & IR HE SCHiE
L1030 % R 58,2017, 24(10) - 79-85.

Holtz-Eakin D, Newey W, Rosen H S. Estimating vector
autoregressions with panel data []J]. Econometrica,
1988,56(6) :1371.

TRACE TG BARAE IR B BT b 5 7l b
K8 R H R AT ] A 28 5F (AL 201839 (4)
91-98.

FFUE o T WA DX Ml 45 48 8 4 55 4 b ) T 280 6
FIET IR ALK B 2 ] b H LR,
2020,34(10) :69-78.

#IL AN S FDL SRS M A X R T
PVAR BRI AR 5T L) ] A A5 495, 2016,32(12) :58-64.
HEEA PEEHARREBCERAR ML S &S
B AR L2009,

Love I, Zicchino L. Financial development and dynamic
investment behavior: Evidence from panel VAR []J].
The Quarterly Review of Economics and Finance,

2006,46(2) :190-210.



